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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the face image registering device 
which can exclude the registration of an unnecessary face image without 
placing any burden on a user and also increase dictionary precision. 
SOLUTION: An information terminal device 10 with security consists of an 
image input part 1 1 . a face area extraction part 1 2. a state recognition part 
1 3. a recognition part 1 4. a dictionary generation part 1 5. an access control 
part 1 6. dictionary images 1 7. and a specific operation detection part 1 8. 
After the specific operation detection part 18 detects speciffc operation of 
the user, the face area extraction part 1 2 extracts an image of a face area 
from an image inputted from the image input part 1 1 and a dictionary 
generation part 1 5 Judges whether or not the image is valuable enough to 
register as a dictionary image 1 7. 
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[0 0 0 6] ±ffioii^ai©llfSroSfflfcp5bT«, ± 
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^aJl^jv^SbS" . li'^afe (u-ii) j/^-u-u. ii, pp. 21 
79-2187. 1994.] » 

□AX h^ciESffi<oiasij^£" , m^m (d-id . j76-di 

I. 7. pp. 1363-1373. 1993.] . [/hfe^^tE, W^t^J* 

mm'* , PRU95-191. pp. 7-14. 1996.] , [M. Turk. 
A. P. Pent land: " Face recognition using eigenface 
s " . Proc. CVPR 11. pp. 453-458. 1993.] . [Alex io 
Pent 1 and, Baback Hoghaddam, Thad Starner, " View-ba 
sed and modular eigenspaces for face recognition " 
. CVPR '94, pp. 84-91, 1994.] f^^i,:iM.^n^ .k5 

[0 0 0 8] m\t^<DB(Di^m^mmmt. m. &<db 

m,mm\ztiumzMm^'itrj:\^^x*m,&^mmi^x^m 
[0 0 0 9] m^\i. mmmmz^^i-i^^m^-^^m 

^fmnti\z±m-^tirzmmmm^mi^^:^^^^9j}x^^. 
iy:^^i.mm(Dm\z^msm'r^z,t{t. &mm<DMm^ 30 
mKt^rzsb. mmm^mm,ms^^y^'\z7s^\zMm^ 

[0 0 10] tz.^^mmm\zMm^i±rji\^^xumi.rz 

<m\:Lx\.^^m^uE<D^^y'-i^ tLxmJjXfSil^^ 
y'-^^^AjX^^^. :zti^(DmDmm-^^^^nx^^^ 

TU^"5o mmmm^±^f^rztb{z\tt. ^Sx-^^^ 
m^^T'^^wi^^^K). xmz^^mvixiturjv^'ij^n 
m±mzMmx^rj:\^^o « 

[0 0 11] 

;&l S** . ±T1 5"* ^a)*f^ii(clE@^#o®^f^tt$i± 

x^mLrzmmm^m^>xA^\z^on^x\^^rzo m\t 
rzit)\z\tmnm\t-^m^mzw.m'r^^x^^W:f}^^^o l 

^:zh\zti.^. 

[0012] mm^^(orz^(D^m^m'&>zf)v^m\z so 



mzmmm^(0')3m immw-^ - e 1 4 e 3 
^] ^mm^n^^mMx^^. x^t^i.. fe^i:bT«s 
mm \zMm xmM u tz ^ \z \mm±^ 
\z^mxt^^^'r-^fi^^9i'^^n^h\i^ommi)m^o 
nmnm^±^^i^f^isb\z\t. ^^sr^-^^a^ii^-r'ijs 
f)^^y). K^\z^^^yix\^^)7}v^^ L.^m^mm 
^mmx^^. 

[0 0 13] -ecT, mmm\zn.m^^i^'r. 
t^-D. ^^f3immm(Dm:m^m^^x^xmmmm^±.\i 

[0 0 14] 

mxti^m.\z^^xxti^nrzmm^-h^^mzK^<Dm 
^i$.<Dmmx^^xtimm^^m&r^mmmAti^i^m. 

^^mmm^m^mzj;i'Dxmm'^nrzx:hmmm 
t^. mz^m^^^zmm'^mfmmmx^^t^^t^^m 
^-t^nm^^kh. mt^mm^^^z^-ox^m-^rnhn 
m-^ntzxtimmm^mmmmmL \.xm^mm^mz 

m^mx^^o 

[0 0 15] ^tz. i^%m\t. xm(ommm^^ur^ 
fzib(ommm^m-jjm\z^^^x. m^xm(Dmm^xti 
-r^mmxtiXy^-j^t.. mtzm^xiixirv':^\z^^^ 
xxti^ nTzmm^^"^ ^ mn^x^<Dmmm<Dmmx^^ 
xtimmm^mmr^mmmt&itixy'^yzrt. mmmm 
i^mihxy^^y^i,z:}^\^^xmi^^nrzxtimmiMf}^. 

mmmxT-^y yiz^^^xsm-^mtmm^nrzxtimm 
m^mmmmm t i^x^m^it^^^mx »y ztis^ 

[0 0 16] JcMW^x^^t.. m7L\ti. ffltts^n/tii 
^ * ^ -5 iit«s $ t\tzm^ ti ^ it ij-r 

^z.^^z^Ki^^'r-i^ti.xmm^<Dmm^noo # 

^mmm^^j!^^^m^^i^^\t^nib(Di^.^&mi^z 
LxiEmit^mi^rzmm^mi^^^o z,ti\zj::r)±t<m 
mf)^miti.rzmm. m^mctzmm. a^mmzmmu 
a^^^mm^^ 'bsmmz^ 0 < c tyj^-^m^zr^^. 

[0 0 17] $^tc^r>xtgfP. 4^-3j^-K^fP> 

>mi^f3iiz(Dmm<Dmi^^mitii^x. mi^^\zxti^n 
rzmm(o^^MMt\^xmm^0z^nz). mi^^<D^^ 
n^^r^:itxMnkfji^^y'-:$'^m(Dmmf)mKi9j} 
m^x$>^o ^rzm^\^\^^xi^^^m^:^^ommt\^x 
m9J}Xf^\^mm^^mT^'^m^h^^o :^mm\z^n 
xti-^tiTzmm^fi^i^mmm^tAaLx^Wimzm 
m^m'r^mmRzf:^m^mmxB^. 

[0 0 18] 
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[0 0 19] /^'j:n>m(DmmmMmm^z^^^x. i^m 

mmm^t^^^mi o^mizt-^rmmr^. 
[0 0 2 0] mi\t. :$immmizm^±^o.^j7'^n€ 

[0 0 2 1] *:^ei oi,t. mmxtj^i i> mmmm io 
msBi 2. mumm^i ^i 1 4, 

gpi 8?&^^«^$nTVi^o 
[0 0 2 2] mmxti3 1 1 ) mmxt}^ i m 

ti^tiTcmmo i^tA/D^mmzj^y^y'i^^Mt^ti 
mm^^mmi ocD^-i^cDTmzwtm^n^o ^^t^ 
[0 0 2 3] mmmmih^i 2) mmmmm,^! 2 

ti, li«A*a51 l:f!i^^Sl^nT#fcA:^;®«;5^^Mffi 

^$nfc«2pMiii« (7^>7?'u~h) ^±mm^zm^x 
^m^i^m^^^mm^iYWi^mhm^^^mmm^h^x 

mmtr^. ccommi^i^m^z^n^mmm^m^^ti 

\z\tmmti.xmAmmm^ 1 0 0 ^ 3 0 \zm^r 

m(D\^^mt\zii:ift^r^rz^\zm^mmmu^\z^ 30 
Dm^o)^>^u-h^m\^^^t^^iz^^\zmmm^ 
mmx^^o c(Dmm\t^\zm^fz:h^-mm{zm'::^< 
t6H!,m\zm^m^x^i^K 

[0 0 24] mummm 1 3 ) ^umm^ 1 3 Tti. 

mj^. mm ^mmi.xs^m^m'E-i^tm^'E- 
[0 0 2 5] m2^z^rj^^}tzmmm^^tii^nti^iibrz 
z(D^-}^x}ftmxm^^mmmm\z.i:r):^x\Bi^jig^ 40 

[0 0 2 6] T 1 mj^.i^:immm^^^- k \z^mtD 0 
mmwii^^ia^i 8f}^i^<Dmm±^m^^^Ati^nrzm 
\z^^y'-^(Dumm^t:>ti^. -^mmmm^^^th 
x^fsi<ts:':^rz^m^Lrztmmi.xmm\z7.^u-> 
n^y^^efft-r^o $>^i^\tmm^\zyt. 'S^t^^x't 
<D^m^&xxmm^(D^^^^Rxt)^^. x^u->D 
y^^BWiLxhBi^K ccxmmTiktn^mm'^T 
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ivoz r'l {^^^ 1 4) ^asgp 1 4 mWWLM.m 

aigP14a. iESIbS^^^as 1 4 b . /1^->-7^y^ 
>tJ^gBl 4 c;6^e>/cJ:'5o MSizmm^l 4<D':/ay^m 

[0 0 2 8] IMiNpS.'f^^fflaiSBl 4 aTfS, «m^n;^cM 

ft mmw-s- 6 1 4 6 3^] i)mm'^mx^^o 
[0 0 2 9] :z(D:fjf^(Dm^mu^^ift. ^immmom 
^mmnm^z^owwLi^.<Di^m^^ib. ^n^n^-> 
m%xf^m.t^h\f^^^(r>x^^o i^^m\t.m^mmz 

rzmm^i)^^<DiE\^\^^mwL^.(ommz. v;i/^7">:/i/ 
-h^m\^^rz.'^ y^y^^mmvx\i^^fzib\z^WL^o:> 

^;t'^M (CM b T (7) > BH ^ c^) ^ ^ 

->m^'r^:^mz\t^imm(DAm^f^mmf)mmx^ 

[0 0 3 0] ccDtetct), xy>?it^tcS"3'<;^ft [A. 

L.Yuille, " Feature extract ionfrom faces using de 
formable templates " , IJCV, vol. 8: 2. pp. 99-11 

1. 1992.] mmf^, s^n^, easa-. '-mmm 

f)^i^(D^(7^'S^^^M^'' . D-II, Vol. J76-D-I 

I. No. 8. pp. 1796-1804. August. 1993. ] -^©^fS 
^^ffi^^iSffl bi^Eigen feature S [Alex Pentland , Baba 
ck Moghaddam.Thad Starner, " View-based and modula 
r elgenspaces for face recognition CVPR '94. p 

p. 84-91. 1994.] > It^fcSoX:^^ [^^Tfc 

ffiV^;^c®<7)^M^^-fr:^" , IE91'2, pp. 9-15. 1991. 

[0 0 3 1 ] ^mitmm^^^ i 4 hx\t. 
m\z\^xjEmi\:^mr. mA\zm^ *7t^s^tcb/tiE 
mt9sm(om^^-r. h)VE 1 e 2 (7)r^^^^ff 

«iEbT$6tCcl, c 2C0±7!)^^> l/ScT^.-^XP^iE 

h;i/c 1 c 2(;)2{ig{C|S^T^o 
[0 0 3 2] n^->^-j=^>{/Ul 4 cX\t. iE^fb 

tcti, fdiAi:l-'E>o n^-y^y9->^<jy:^mh\^x 
[0 0 3 3] (3r^i6fp«^ms8 1 8 ) Bf ^af^simgs 1 

V X (^)^f^ t'<^m^(7)»ifP ^ff o T -5 
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[0 0 3 41 ^ = *^<1^-:S-KJSf1=. 

[0 0 3 5] mm^^w^i 6) mm^m,^! et^. ® 

1*®.#.»ffigp 1 4 a , :7 AfFffigP 16a, JEmim 

m^^u 14b. ^^pg^fgtisp 1 6 b ikn^^^^^ 
itmm^^^ 1 4 b vrn^ 1 4 ^h^^iiTfiEffi-r^o 
[0 0 3 6] 3^#^fiJc^^. m^i^if^eim^i 8;0^^§f# 

[0 0 3 7] :7U-A^«gRl 6 bTti, ttm^nfc® 

[0 0 3 8] (i) ^^^^m^.<D^mm^^^m^\.x^ 
:i(D&mmm^^nrzm'^\z\t.. ^Wt^-^c^lt 20 

[0 0 3 9] {ii)mmmmi 7 \zM^^ntzm^mmm 
h/^^-ymu&^nm^z-^^. mmmmm^K>n^^ 

^^'T-^(D^-^^^^^^h\zt^^. U^^LBil^ 

[0 0 4 0] $»^viH!3ESiii»i 7\zm^^nrzm^m 

^mm^^^^i.rcMmmm^m\^^x^A^^^. 30 
[0 0 4 1] '^^\zm\^^^x^m^^tmmz^^}^ 
\^^rz.mfs.E^m.<z,^ti^^mx^^. ^<Dm^\z\'^. ^ 
Mm 1 ^hi<Dm\^^m{zmmLx^^mmm/^^-> 



\zmm^0^{zmmx^^hnmr^o 

[0 0 4 2] (iii) #:7U'-A@fc:ffii±j^n/t#0S.'^aD 

m\:^xmtm^mmxrcm^r^^iz\t. mmf)^±^<fji 
[0 0 4 3] z.tiiz^i^^xmmizme^m^^xm.m'r 

-So 

[0 0 4 4] iEMj^^5^;i/^<S^-r^^> a^f^^^^F';!/ 
as (1) (2) (c^f J:ofc4«:<^lii«±T*fi6# 

^f^nrz^WL.^.<D 2 :k7€mm<Dmmm^\zj:Dmmx^ 

^ [S. Ullnian, R. Basri : "Recognition by Linear Co 
mbinations of Models. IEEE Trans. PAMI, Vol. 13. N 

o. 10, pp. 992-1006. 1991. ] [rpJiH^lf. *ft^ 

±m:^-. 2«c(Dm^m^m^^rciiM:iji^<Dmm 

^CO^fiJc" , IfMira, Vol. 37. No. 4, pp. 635-644. 1 

996.] o ccDam^mmhxmmmmz^i^xmzmih 

TcJSSM (xi , yi ) (X4 . y* ) ^^^b^i^K^ 

m^nrcwmj^(D2'A7cmmm (x. y) ^mmr^o 
[0 04 5] 4yu-A(Dmm\zn-r^nwLi^.(D2:k7L 
mmtmL^m^ (x, y) ^^'^mmf^^m^ai . b 
i , (i = i, 4) ^m^b^mmzjzD^ib^. 
m^zn^nrz^-^^^m^^mmm^ w . y' ) ^ 

H-mLT (X, Y) ^(DmmRes^mWr^o 
[0 0 4 6] 
[SCI] 



X = a p X J 



+ a 



2*^2 



4*^4 



Y = b 



+ b..y- 



Rti^J (X-x' ) ^ + CY-y' ) 



CI) 
C2) 
(3) 



mmRes\tm\^^mWi.^(Dmmmm^^.Lx^^^o mm 

[0 0 4 7] ±fs(i) --(iii) (Dwmmm&.mzhmm 
m(Dw-i^mm'^mm(D^mf}mmvim\zxr:>x\^^^i!)^^ 

[0 048] ^Sli»i5«gS 1 6 b ±i2*?>&T*^ 

tmm^nrz^^y'-^^m^^. wpL^ntz^^y'- 
^mm^(DmzmLrz^i.^5f 6^9x^1 e c tc^s® 

[0 049] ^fie»5^WS6 1 6 c X\t. ^SSIftiEftSB 

1 6 b\zm^^nrzmm7'-^\zn\^x^^^i^m (k m 



[0 0 5 0] ±mmmmx^t. mmmf)^^'J7J\^^^2^ 
xmm^^^ffom^mmi^rzt)^. 9)mmf)^^m^Wif^ 
^mm^^(D^ihmmmfzyu-Afzn^-R:^'e^j 
\zmxxf)^^nz>cLh'^mx3r>^. cco«^ti. mm 
^^\zm9Jsx$>^'^m^f)^m^^yu-Am'ft:nmzr 

[0 0 5 1 ] ^fz. ±m^mmx\t. mn\z/'^i^->tt^ 
rj:^tix$>^^^^^m^^mmvx\^^^f)^. 
m^zm^mxxh&i^^. 

[0 0 5 2] (*:gfi 1 0 (omfiFosim) »i\z. 



(6) 



0- 2 3 2 9 3 
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[0 0 5 3] /lX7-F;:f<h'^A;'j 

[0 0 5 4] ^cTmrnxtimi i-^^^xtt-^ntzmm^-^ 

aiSBi 3tc3iie>n-5o ^fzm^mi^^m^i sxitt. ^ 

^mim^^ummmzM^. mummmi 3x\^. m ^o 

^rzm^W}i^^mm^\z&':^\^^x 

Loobs] ^rmmro^^i^Ti^xiit. mm^-\^ 
\zmm^ti. mmo^mmm^Ax^^f)^^^^^^. 

[0 0 5 6] (i) ^.l^^-F 

amf)^miti'^n^o 'Aitzz.nib<D^mj^^mmiziEm<t 

cxm^^Wi^(Dmmm^t.(Dm.^mtimn'^n. mm. 20 
m'^w^m.^x>^^^^^\zmm^m\^x\^^tz.i^Kt.n'^ 

[0 0 5 7] 'jK\znnT \t^y:>\t. '^m^^=^-Y\zm 

[0 0 5 8] 

mmj^o\^\zu-DX\^^^^^\z^^'f-^^mM\^x^ 
sii^^^jsjc-r^o '^m.x^xK-h^n^mm^^Wi^^ 
nfcMW^mmtm^m.^M\^^^ 1 4 a j-j^^nrii, 30 

-AI¥Wg|51 6 afCiHe^nx, «?9^tfS: (3) 
S^^>n^o ^SHftlBISBRl 6 b tC*l^«:ScJeiL±a>^ 

c \zm^tvznmmmif^'^^^n^. 
[0 0 5 9] m,mmtmMt^t.mm.\z7.^^}-yuv 
^^mm^. nu^m^tmm't^t.m,^<nvkmzw 

-So 40 

[0 0 6 0] u^. ±.%zmmx\m'm\^^^^ \ 

[0 0 6 1] ft ffiS*co-fe4^a. u ^-^ 

fmx\%f^< . mnm^<r>^-\i7.\z^vi^%im\\z^ 
\^xmmt^. 

[0 0 6 2] mx\i. ffi$ss-r^«^{c, mw&t^^ 
%^n^'^wm.tt\'ix\tu<. ftffi«s*<osfPSEt)i^ so 
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[0 0 6 3] fSffi^^^««I<hr^<h, 

^A:^;-r^f^^^^T^. mKmm(r>tz^\z»s^,m^mm.\z 
AT43<a mx^ntz.'f'-^^^^\z. ffiffl#(DH»* 

[0 0 6 4] ^\.xm.Wimtmxs. m^^i^^<Du^^ 
>. ^^mm^fj^tz.^'^. ^%\zw\tz\z^%\.fzf!\^ 

[0 0 6 5] e:ne>cD®Mi*ffi«s<^^g^ft«(hU>i57 

[0 0 6 6] %fz. mo:^mM(Dn(j^i^mmmt.\^x. « 
'otzt,^(Dmm. m-DX^^-^^h^conrnt^E^^^^^ 

[0 0 6 7] cne>tiMl^&cr)Miff«i:1f^jtf^«E(7)M 

m^^'^m\zu^^ 

[0 0 6 8] ^n^(T^'m.mm\^mu^^^m\zmm\^fz 

[0 0 6 9] TVCD^-^tZti, U^3>tC^/hM:t^>^^ 
^!ftfP<h^^TSo SigcO«#fC«, SUgtCjS/hMC 

[0 0 7 0] :*:|lig^!|(;)igei O^^^eS!;!! 

[0 0 7 1 ] ^f^ty-^. ^Wi^<hi^Kmm(ntz}^\ZZ.<n 
iSSl 0$:fi£^t-^CtfC<fcO. ftSAfCcfc-S^OSn, 
3^^c^^ltO?^(i:<7)^iEfi5^^fll^Jc:Kjh'r^^o CCD 
^-^fCtl. ®^A:^g^l 1^, ATMO^fpA:^^;KDjS 

m\zwM\^xm,^m(DW^mmz^^^^o\z^^. s 

[0 0 7 2] 
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[m2] ^Am^'e-\^:BLZsmm^^'E-\i(Dmmmf3i 



m7] :^mmm<ow}i^^mmr^mx^^o 

m^<Dmm] 

1 1 mmAtiu 



1 2 

1 3 

1 4 

1 5 

1 6 
10 17 

1 8 



mmmm 



I] 



1 L 

1 2-, 
I 3 



i , I 8 



I 0 2 



I 4 



1 5 



1 



] 




I 7 



[Iil3] 



J. 



-I 4 a 



I V ' 



1 4 b 
4 c 




1 7 



TO 

— r- 



[1^4] 
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I 4 a J[ 



(i) (iii) 



i.4b^ i I yj^-i.mmn 



1 6 a 







l^ggftamV -i 6 b 







^mmmz m&m.^5 ^&Mm4 



X \ / 




nmj^<Dmm (x. y) 

X=a1-xl+a2-x2-l"a3*x3+a4-x4 
Y=bVy1+b2'y2+b3-y3+b4-y4 

bl— b4 



17] 



Or 
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ft. -jritt/L-nii iJL. W J 

[^i^ffilE 1 ] 

msE:t3m] mm. 

UT. 

gcd; o Tttta ^ nftxti^mmi)mis.nm^mz?m 
[st*ja4] A«®sia«srsg-r«fci*cDKii«ss 

MIBAtico@«€:A;'j-r^iijfllA;'j7.7^-;/ 7'<t. 

MtesglA;^jX5^-;/y(c*5tiTA:^;$nfcil#fA^e)S5 

EA!^o®ffi«©B«T?*SA;'j®Si«&«m-rs««i 



LT, 

C ii $r#m t -r S If 4 IBmcDMB»Sfit:^fe. 
CiiS*J«6] iJIHAiKl®W^©Ij!ifP&«fetfir*l!rfP«^ai 

mmify^7.'Tv-:f\zii^^x^^-^ntzxtimmmi}^mm 
mm^ii \.xm.m-^mf}^m^^mm-r'b ct^f^WLt-r 

[0 0 0 1] 
[0 0 0 2] 

S« *ffl^^ "f@Ae.liaigro«iffroW5?i!i 

, m^^m 0SF92-17.] *s»¥bti. 

[0 0 0 3] a, ^, □;^£i:©#^*Wfie. 

b. i^ae)S&$nTii^>5t*^A#;®!^®i['^i:7 h^i^^irojs 

h^i'^^TAft&SAiiias'j-r-s. cne)afl!jg«we<j 
tsi^mz^m^n^o 

[0 0 0 4] «>aioo:^feti. e. ft^<!f®!f*Si,iiS* 

mmtLrz2-A7taffinemmtmomM^mmizj:K)&. 

•5. «5l#i:l^«HcSt>aflS(«*<ait>SjE«B«**-rAfe 

[0 0 0 5] ±E® 2 -^W^teWt'-fe aiK 

S-h bT(iafiSPB^©ffillM^i^gJ!^Pp14'Tro3.-i7 i; y 

:Z'fi^^xmm it^tix^^^m^fw^ts^- >s&^mik. 

mm. "/■^^->mmi:^i^^mm" mmmm(.m 
6)] ^m^mumfs.ii:^mmmx€^, ^wimcom^ 
\t [ffl-^^»s "/^i^-'^mm" PiiLiiifSi (1991) ] m 
mmm "/ti^->s&mmni" fStitttm (issg) ] uEiz 
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[0 0 0 6] jit^(Dmm^<Dmmo:>mm\zmi.T\t. ± 

Lr\^^^m(Dj:otji3'^7t^mt. X'?izit-<xmm^ 
<. ^^\zi^m(D^^^>':f)vmm^^'^-^tu-Dr<^ 
'ATt^tt^mw' , m^m (d-id j77-d-ii. n. pp. 21 

79-2187, 1994.] o 

[0 0 0 7] itM(D^m^mt. imm, 
a/^xhti:jEmm<Dmmm'' , (d-id , j76-di 

I. 7. pp. 1363-1373. 1993.] . W^J^ 

^a^" . PRU95-191. pp. 7-14. 1996.] , [M. Turk, 
A. P. Pent I and: " Face recognition using ei gen face 
s " . Proc. CVPR 11. pp. 453-458. 1993.] . [Alex 
Pentland.Baback Moghaddam. Thad Starner, " View-ba 
sed and modular eigenspaces for face recognition 
. CVPR '94, pp. 84-91. 1994.] f^^^ZM^^tl^ <tv 

, ±Ti 5** m(oyf\^\z^mm(Dm^[^^frm»vrc 

[0 0 0 8] m\ft^<DB<Di^m'pmmm\:. m. m(Dm 

m^mmr^fzmzitt. mmm^^-^mr^imizmmr^ 

ib^z.t{zfji^. ^^Lxmrn^^m^^K-r^fzib^z 
lit. mmm\zm{^\,zMm^-^r^\^^xn,m^mm\^xmm 
'r^i^^f)mm\zf3i^x< 

[0 0 0 9] mtf, 1t«a*tCi5tt^f^MI^-B#*»r 

*Ai^^, i&Ammm^±^f^rzsbiz\,t. x^^rz 
^mmz^0fc.^nrzmmmm^m^^^:^f>^^^^x$>^. 
Lf}^Lmm(Dm\zmm^mr^:it\t. ^ffl#coas^ 
m<r^rzi5b. mm^mmm^^T^iz:^^i,zM^^ 

[0 0 10] tc^-^mmm^zM^^itui^^xi^^mi.Tz 
^^-^>yMt. mmtB^mcTzm^^^. ^mf)^±^ 
< mtLx\^^^m^u^(D^^^-^ t L^xm^Mxt^a^^ 

xi^^Oo mmmm^±^f^rzib\z\t. 
m^'r'BWf)^s>K^. A^\z^^m9ix\t^jT)i^^'<i^m 
m^mzi^mx^u^K 



[0011] 

\t. mm\z^»fj:mm^f¥Txwi^. m^i^t. mm. & 
^15"* , ±Ti 5" m(D:^mz^mm(omt:\^^f^'^ 
xms^i.rzmmm^mi^xAmz^on'Dxi.^rz. m« 
m^^trnzmt-r^o {.tz^^-oxm^^mmm^mmT^ 
rzi^\z\tmmmit-^mmm\z^^r^'S^>'mf)^&^o l 

[0 0 12] mm±^<Drzib(D^m^w^>^jv^m\z 
mi.x\t. mzmmm^(D:^m mm^s- e 1 4 e 3 
^] ^mmrti^:£mmx^^o ^mti^xm^ 
mmizMm^itu^^xi\^m\^rz^^y'-^\z{mm^0^ 
iiz ^^Mxtai^^y'-i^^^^m^^n^h^^o wiim^m ^ . 
mmmm^±}ff^fzisb\z\t. ^^y'-i^^sc^m^^ns^w 

mmmx^^o 

[0 0 13] ^llX. :i^^m\its «E^#(C^S;&ntT> 

i^^-D. ^^f^mmm(^^m^wmxtxnmm^^±^f 
^ d ^t)^x^^mmm^mi^miB!,if't<D:^m^mm'r 

[0 0 14] 

mm^m^r^rz^(D^m] ^^m\t. A^<Dmmm 
^^mi^x^^^f^m^^^mr^mmm^mmm^z:^^^ 
X. wi^Aith(Dmm^Atfr^mmA:h^^t. mmm 
mAij^^^z<^'DXAij^nrzmm^f}^^m^Am(Dm 
mm,(Dmmx^^Atimmm^mthr^mmmmm^^k 
m^^mmm.mih^^^z^'Dxmih^nfzAtjmmm 
f)^. mmmm^mz^m-^mtiimmmx^^^^mt^^m 
m-r^mm^mt. mmm^^ki'Zj:'Dx^m'^m^m 
m^tiTzAtimmm^mtmmm^i^xm^mm^m^z 

mmmx$>^o 

[0 0 15] ^rz. :^mmt. Amommm^^mT^ 
fttb(Dmmmmm':^mz^\^^x. mmAf^<Dmm^Ati 
T^mmAtiTs^y-yt. mmmAt}::^y^yyiz^^^ 
xAti'^tirzmm^^^^m$zA^(Dmmm(Dmmx^^ 
Atjmmmt:t&ihr^mmmtia^7.^y^^. mtmm 
m,mm7.^^y':f\z:^^^xmm'^nrzAf}mmm^^. mib 

Mmm^. y zri,z^i,^xsB^mtmm^nrzAtimm 

^t^^m^i'r^mmm^m:ijf^x$>^o 
[0 0 16] ±^^mx^^t. m^it. mtti^tifzm 
mm^^i^^^^Wim^^ibm^^titzmmt^itmr 
^ct:\z^o^^y'-!$^^iyxmm^omm^no. # 
mmtLx\t. am<sia(Dm^mj^.(DA^ 

&:mmmf)^^^^^&&^^'^\tztiib<Di^.^mm^z 
\^xmmit^mLrzm»t:m^'^^. cti\z^r)±^<:^ 
mf)^^it\^rzm». ^^mctzmm. u^m^tzmmu 
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[0 0 17] ^h>\Z^^7smi^. ^-#-H^f^, 
[0 0 18] 

i^mi \zm'::s^^xmmr^o 

[0 0 19] /vjci>m<Dmm^mmm\,z:^\^^x. 
^^-m^Wfi^xm^^mn^mizmA(r>T^±7.^m 
±r^ct\ti^^mfmmx^^a ^(otzisb. :^mmmx 
\t. mmm\zmA(D7^±:^^&5±'r^mm^^m\^rc 
mmm^m^mmi o^m^zt^xmmr^o 

[0 0 2 0] mi\t. ^mmm\zm^±:^zL^)y^^i4^ 

[0 0 2 1 ] 1 0 {t. mmxtiS^ 1 1 . mmmt^ 

SBi s^'b^^^nxi.^'S), 
[0 0 2 2] mmx^u 1 1 ) mmxti^ 1 1 m 
^M»:tu^xm<omi»^xt}'r^fzisb<Dh<Dx^o. 
m^if^Tvt)?^^^^^fj:^o :i<Dmmxti^i i^^^x 
ti^tirzmmo i\tAXD^mm^zj:K^y'i^^Mt^n 
xmmmmmmi 2^zm^n^. m^\t. Tvt!^y\t 
mmt^M^mi o(D^-^(Drmzwtm-^n^o 

[0 0 2 3] (mmmmthmi 2) mmmma^^mi 2 
fi, mmxti^i if)^^m^nx^tzxtim»f)^^mm 

m^nrzmmmmm (7">yu~h) ^^mmizm-^x 
^m^'&uf)^^mmm^mnvm^mi^^mmm^h'ox 

mmtr^o c(Dmmmmmitz^^'t^mmmf)m^^n 

\z\tmmtLxm±mmm^ 1 0 otLxs ot^s^-r 
>5>o m(D\^^mt\zMjt^r^rz^i-zm^mmmr^^^z^ 
Dm^(Dv->:fu-h^m^^^t^^iz^^m\zmm^^ 
mmx^^. z.<Dmm\tmzi&-<rzti^-mm\zm':^< 
mi^mzm^m^x^iK 

[0 0 2 4] mumm^ 1 3 ) ^umm^ 1 3 xkt. 

mm. mm) ^^mi^xmm^^'E-\^tm^=e- 
[0 0 2 5] m2\z^'tJ:oizmmmmy&^ti!&isbrz 
z(D^- }^x\mxm-<^¥&s&mm\zj: 0 ^xmmmm 



WzU^o 

[0 0 2 6] T 1 mi^.&smmm^^'E- k \z^mt:^ 0 
mmmf^mms^i st^^<D^m^^mmb^x^^rifzm 

x^r^Kt^-Dfz'bmmi.rztmmi^xmmizx^ u-> 
uy^^^mr^o ^^^^^ft&mmitzyt. ^^pu^ix't 
(DMm^B^x^mm(DRft:^^M.xf)^^. 7.^u->u 
vc^^mwii^x^^^^. ziz.xmmTi\%nM^mm'^7 
^'\Lxmv^(omm\z^K^^'SJimx^^. 
[0 0 2 7] mm^iA) mm^iA\t. m^m^m 

A.ct^ii:>u^. m'i\zmmM\^<r>':fuv^m 

[0 0 2 8] ®4fgS[.'SfflmSBl 4 aT«, fflffi^n^^cS 

wmHt^^m. um^^<ry^'^^.^m^^^. mz 

ffi [#«¥8-6 1 4 6 3#] T^^iS^^flg-C^^o 

[0 0 2 9] zi(Ty^^<Dmi^ms.^7L\x. ^mm^(r>^ 

fzm.m^t^^o^^\^\'^^'^^.(j:>mmz. '^)v^^y^u 
-h^m^^fz'^y^>^^mm\^x\^^^rz^\z^Wi^.o^ 
m^mm<D^mzii:i\^xun7.vx^^o 9immm\z^ 

hjfzmmzi^^\^x(D^n^->m'^'t^(Dx±W:^/^^ 
->m'k'f^^m\z\t^wcnm(D±mmmf)^mMx^ 

[0 0 3 0] z.(Dm\z^. x.yiymmzm^<:fj^ [a. 

L.Yuille, " Feature extract ionfrom faces using de 
formable templates " . IJCV, vol. 8: 2, pp. 99-11 
1. 1992.] -^mm^. BB^^-, "^H^ 

f)^^(Dm<D^'i^.^M^" , m^m d-ii. voi. j76-d-i 

I. No. 8. pp. 1796-1804, August. 1993. ] -^©WS 
rslte^S^ b/iEigen feature S [Alex Pentland.Baba 
ck Moghaddam.Thad Starner, " View-based and modula 
r eigenspaces for face recognition " , CVPR '94, p 

p. 84-91. 1994.] , ti^-mmz^r^Kism 
mm. ^^m\~. ''mmmmm.<Drz^(D^m^^ 

ffll^^ytHc^fiM^tJ-l^:^" . IE91-2, pp. 9-15. 1991. 

[ 0 0 3. 1 ] lEmitmm^^^ i 4 b x\t. ^Wi^.^& 
mzx^xjEMit^mr. m^\zm. AjK^mm\zvtziE 

ffijELT$^t::c 1. c 2(7)±;^^e> 1/3 0.#X P^iE 

m\:mm(D^'bmm. mm\t^CfV}VF.iE2(D2^. 

V)Vc 1 c 2(0 2fgtC^Sr-5o 
[0 0 3 2] n^->^y^>{fmiAcx\t. lEMVC 

mmtmmmm\zmxibnx\^^^^mm^\t^\^xnif 
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[0 0 3 3] (^^ffiif^^mas 1 8 ) m^gjf^^mgp i 

-So 

[0 0 3 4] fi&ffl*;^^^^-3p-HJ*f^. # 

[0 0 3 51 (S^g^^SCl 6) nm±^U \ 6(i, M 
^a.-^.ffltagP 1 4 a , :7 U- AfFffiSC 16a. lESfbiii 

«^sjcSB 14b. ^^mmmm^ i e b sD^^fijc^^-^w 

gei 6 c7!?^b7^j:^o CC:-e^4t^.#.fflj41gBl 4 achlE^ 
^tSe^^fiJcSBl 4b«, ^S^ggl 4<i:#alTfi^ffl'rSo 

IS 5 {c^#^5Jcgi5 1 ecDzfuyc/m^^^o 

[0 0 3 6 ] 0f^»jf^^aia5l 8;6^6^# 

[0 0 3 7] :7U-AI¥ffig8l 6 bT^i, ffltB^tlfcS 

#ii^*<Dif«7!?^^fflm^nfcig®^®^o 2 7:?^*^s±^ 
[0 0 3 8] (i) ^i^^^w.j^.<D\tLmm^^^m'^i.x^ 

[0 0 3 9] {ii)mmmmi7^zw^^nrzm^mmm 
h/'^^-ymmm^wmi^zT^o mmm^mmj^on^^ 
\^^m'^\z\t^mxtiiir^hn«fr^. mm^mK-r^m. 

^ tm{^trj:aomiti^zM^^x^u<f^^o 
[0 0 4 0] ^^\^^\mmmmi7\zW7L^nrzm^m 



X=a 



mm<Df^t)K>iz. mm\ziEv\r^^mj^xiEmit^tift^ 
[0 0 4 1] $^>JcMr6]^^T'#^T^<hffii^tc«^fa] 

^zmm±mzm9j}x^^tmmr^o 
[0 0 4 2] (iii) ^yu-AM^zmm-^nrzwrnj^co 

m»>^m-<xm^mcrzm^y'-^^^i^T^o Mb< 
t&th^nrz^Wii^.(Dmm\t. mz^o^mo^yu-Ai-- 

Lrzf)^^x±x(Dy u-AxiELK ^mj^.f)mm ^ nx 
imtf. umm^\^rzm<Dmm^^b^<rj:^o m\z^^ 
mvxmtm^mm^rzm^r^^itz\t. mmf}^i^^<f^ 

[0 0 4 3] z.ni^z^\^^xmm\zm6^m\^^x^mT 

[0 044] IEMB'^^JV^IBl^'T^ t > 3 *7C^5^;U 

^mrzT^z. iiMo)jj\^^^h:>M.rzm^m}^<D2:k^mm 

^, S: (1) (2) tC:^T<fc'5tc4t$c(Diil^±'Tr*fi£f^ 

[S. Ullman. R. Basri: "Recognition by Linear Co 
mbinations of Models. IEEE Trans. PAMI , Vol. 13. M 
o. 10. pp. 992-1006. 1991. ] [f^OilfJSW, 

±m:R-. 2^(Dm^M^m^>rz{i:M:^{^<Dmm 

m<D^^'' . WilLfra, Vol. 37. No. 4. pp. 635-644. 1 

996.] o ^(Di^m^mmLxmmmmiiz^^^xmzmtti 

^nX\^^^4«C<DyU—A\Z:t^^f^lEV\^^WWL.^(D 2 'A 
TcM^W. Cxi . yi ) ~ (x4 . y4 ) 7!>^6ffb<^ 

ih^tirz^Wij^.(D2'^ftmmm (x. y) ^mmr^. 
[0 0 4 5] 4yu—A(DmmitznT^^m.^.<D2'A7t 
mmtmL^mt^ (x. y) ^>e«j^ig^^«:ai , b 
i . (1 = 1, 4) ^m^^^^m^z^ojk^^o ^sfi 
m^z'i%^nrzi^^^.m^^&mm^^ (x - , y - ) ^ 

ifWLX (X, Y) tCD^^Res^ffSt-r^, 
[0 0 4 6] 
[IBcl] 



R«B = y (X-x' ) ^ + CY-y' 



H-b^.y^ 



(1) 
(2) 
(3) 



[0 0 4 7] ±te(i) -(iii) Oi¥ffiS2pJ[^^{ct)S® 
[0 0 4 8] ^SH«tEfftg8 1 6 b ±^^t?i|-C»^ 



^mm^(DmzmLrz^^gt»6^m&i ec^z^^m 

[0 04 9] ±^»^9f^ 1 6 c x\t. ^^mmtm^ 
1 6 b{zm^^tirzmmy'-:$^\znLx^^^»m (k 
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[0 0 5 1] ±Bmm&mt. mm\z/'s^->m 
mzm^m^rh^^\ 

[0 0 5 2] (:^mm 1 0 (omi^omm) -a^z. :^mm 
momf^^m? \z^':>xmmr^. 

[0 0 5 3] mW(D7^±7.\t. /i;^7-H7^<Jf^A:*r 

mmm<Dmm^m\^^x^ma^^ y^nozi^^-pimx 

[0 0 5 4] 9c^mmxt}Ui if}^^xti'^nrzmmf)'^ 
^mmmmmmi 2itz^i^xmmm^mih^nxvtum> 
mmi sizm^n^o ^tzm^Wji^^ih^i sx-^t. v 

mti!,mn^^Rmmmzm^o ^umm^i 3x\^. m 
mmo:>mmt^mm\zm^^^^xmm'E- h ^mm^^^e 
-]^<D^m^^ff3o ^tzm^mi^^mm^^zm-^i^x 

[0 0 5 5] 5fe-rB#^JT 0;O^^T 1 ^-rtl. IS^^- K 
[0 0 5 6] (i) 

amf)^^lti^ti^o :k\z;zn^<D^Wi.^.^&m\ziEmit 

cxntimmm^(D^mmm^(DmMm^mM^n. mm 
&^mmm^Dm^^m^i,zm\5imm i^xi^^tz^ALm^ 

[0 0 5 7] :ki>zmMT l^^ibi^. S^S^^^-K^c^ 
[0 0 5 8] (ii)^S^^^-K 

wi^wii^^m^i S'/)m^mi^^^ihLxm^mi^^Hf: 
m^^^oN\zf^'^x\^^^m^\z^^f'-^^ieLmLxm 
mmm^^^r^o mmi^xxts-^ti^mm^^t&m^ 
nrzmmmmimtmwWi.^Mih&i 4 a\zm^nxm. 
*7^> am^miti^n^. mth^nrz^mi^Mm^^y u 
-AifffiSBi 6 atcjgi^nT, m^itt^ (3) f)^^mm 

^tLx^yj}x^^tnm^n^^mmt^^^i ebtc 

c izm^nxmmmmf)^±0^^n^o 
[0 0 5 9] mm^f)mf^T^tmmiz:;^^'j->uy 
^^ism-r^o mzfmmmf)mmr^tm^(Dmm^zm 

-So 



[0 0 6 0] ;5:*3, ±uwimx\tm^W}i^mmw^ i8f>^ 
m^mi^^^ihLxm^W]f^^H!^m^/)^o n \zti'DX^^ 
^m^\zmmmm^±^i.xi^rz^^. m^nhi^ 
^thm^f)^oFF{z$>'Drzm. -^mm m^^t. 
m) <Dm\tmfxmmm»^^^\^xhj;:\^^o 

[0 0 6 1 ] mwm) :kiz. mn«?K(D±^zj.v9'^ 
rz^fx\tf3:<. mmm^o:>v—\zxiz^iff^mmm\z^ 
i^^xmm-r^. 

[0 0 6 2] ^j^tf. m^sm-r^i^'^^z. mmm^^ 

m\ztmir^;zt^^^^o mcommtmmizsmi^x 
43< ci<htCcfc-3T, ^0Am<Dmmtmmiz. ss*<&s 
i^iyx\^^rzt^\z. ^<Dj:^umm^j^isbx\^^fzm^^ 

[0 0 6 3] mm^m^m^T^t. mm^\tmm^m 

^xti-r^i^m^no. mAm^^\<Drz^\Z'^^mumm\z 

^x^<o m^^tifz^r-^^^tiz. mmmcDM^^ 
^F^^^it^, tttBL. mtzf^mnmm^n^x^mL 
T4o<. ^tz. ^<Dmmm'^^mmi.x\^^tzmm<Dm7r:^ 
mhntimir-^ (D-^t 1.x ^ni^x^<o 

[0 0 6 4] ^Lxmmmibmzf. mmmm^<Da^'i 
>> mi^mm^n^fzm^. i^m\zmrzi>z^mi.rzmm 
t^X'bti^mn(D^^ 'p^(Dmmmitz^tD'^rzmm(D 
m7jkv^m ^smmznv'^—\z:Kf)i-^m^ti:^. 

[0 0 6 5] cnib<Dmmmmtm<D^mmnt^j>^ 

vxi^^rzi)^ti^^^'iAx^>:f<Di^fD0^zf3:r). 
tcS'^p'i^T, ^'^'D(Dm!^.(Dm<D^mjzjS:\^^(D'/)^^mmiy 
X. t<Dmm<Dmmmmzm^\^rzmm^m^\^xh^ 

[0 0 6 6] ^fz. m<Dmm(^m<D^mmmti.x. ^ 

tf^tB> mm^m^^tiifi. Amo:)mm^m\z^^\:rzmm 
(DmnFmM^t.^z.t.h'^mx^Ki. W''^m<Dmm. 
-Dtz^^o^mm. ^'Dx^^^^h^ommfs.E^^m'r^ 
z.t.^x^^. mz\zmm^^no^\z. mmmmzn 
1^;; b felt ^ff o T t) ^ V ^ . 
[0 0 6 7] ^n^\tmm:m<D'^mLmm.^v^mm(Dw. 
^s\^mmm\zw[m\zno^h\z^y). ^^mt^umnm 
m^^m\zfs.^. 

[0 0 6 8] :in^(ommm\tmmM^^m\zmm\^rz 
M;^«Tv, mm'tx.E'mmmi^u\zm^m^xh&, 

[0 0 6 9] TVa)«^(Cti. ')^zxy\zmfhmti^y 

^i§®-r^o w\^(Dmmt^)^zi>(Dif^^>^w\^x\*^ 
cr>timm\^x^^m^±.^f^wi^^mi^(omi^ti^m 

[0 0 7 0] ^ib\Z. .**JfiW<0&Bl O^^l^aift^ 



(14) 
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[0 0 7 1] 'ff;^t>'t. ^ni^<rj4^A^^(/J7:H5b\zc<D 

a-^tcn. mmxtj&i i^. ATM(DSf^/\-^;ucojfi 
fz. mmmtmm^zammn'Pwmsmmm^^mLx 

[0 0 7 2] 

^^mmr^fzibiz. ^wu,mmm(Dmm^mmx^x 

mi] :^mmm(Dmm<D^uy ^mx^^. 
mt^^rmx^^o 



[0 4] A:r:^&m\zi.tciEm{tmm(Dm^^rm 
me] isif^m'tvftmo:>mm^mm\^rzmmmx$> 

-So 

[^7] :$^mmm(DmiiF^mmr^mxh^o 
m^<D^m] 



1 1 




1 2 




1 3 




1 4 




1 5 




1 6 




1 7 




1 8 





